11. Grimes JE: 1985, Latex agglutination: a rapid serologic aid for psittacine chlamydiosis. Proc Annu Meet Assoc Avian Vet 6:249-253. 12. Grimes JE: 1985 , Enigmatic psittacine chlamydiosis: results of serotesting and isolation attempts, 1978 through 1983, and considerations for the future. J Am Vet Med Assoc 186: 1075-1079. 13. Grimes JE: 1986 , Chlamydia psittaci latex agglutination antigen for rapid detection of antibody activity in avian sera: comparison with direct complement fixation and isolation results. Avian Dis 30:60-66. 14. Grimes JE: 1989, Facts, comments, and concerns in under- standing the detection of Chlamydial infections. J Assoc Avian Vet 3:74-76. 15. Grimes A recently dead 7-week-old pig was submitted to the California Veterinary Diagnostic Laboratory System (CVDLS) at Tulare in October 1989 from an 850-sow farrow-to-finish operation. The owner indicated that 6 of 6,000 weaning to market age pigs had died suddenly during the previous 5 days. Gross examination by the owner of several dead pigs had revealed firm red lungs. During April 1990, 3 additional pigs, aged 47-70 days, were submitted as part of routine mortality evaluation for a vaccine trial taking place on the farm. All 3 pigs were found dead without prior clinical signs. The mortality rates (total number of deaths/total pigs at risk) in weaning to market pigs were 2.8% and 1.9%/month for October 1989 and April 1990, respectively. These rates were equivalent to postweaning mortalities of 12.8% and 8.5%. Typical lesions of A. pleuropneumoniae were found in 20% of the pigs submitted for necropsy from this farm. Pigs were fed a farm mixed ration that included antimicrobial medication. In October 1989, starter rations included 90 ppm arsenilic acid, 100 ppm furazolidine, and 100 ppm oxytetracycline. Grower rations had no antibiotics. In April 1990, starter and grower rations each contained 100 ppm chlortetracycline.
A complete gross postmortem examination was conducted on all four pigs. Tissues were fixed in 10% neutral buffered formalin, sectioned at 6 µm, and stained with hematoxylin and eosin.
All 4 pigs had pulmonary hemorrhage with patchy necrosis and fibrinous pleuritis. Lung lesions were most severe in the dorsal region of the caudal lobes but also involved the anterioventral lungs in 2 pigs. The interlobular septa were distended with fibrin. Lesions were bilateral in 3 of 4 pigs and unilateral in 1. Three of 4 pigs had fibrin within the peritoneal cavity and 2 had fibrin in the pericardial sac.
On histologic examination, all pigs had severe hemorrhagic and necrotizing pleuropneumonia with extensive fibrin exudate into alveoli and interlobular septa. Variable numbers of neutrophils and macrophages were present within affected alveoli and bronchioles. Two of 4 pigs had mild peribronchial lymphoplasmacytic cuffing and moderate perivascular cuffing. Fibrin thrombi, occasionally associated with vasculitis, were present within vessels. One pig had gastric thrombosis with acute mucosal necrosis.
Two sites of lung from each pig were plated on 5% sheep blood agar, MacConkey agar, and chocolate agar and incubated in 7.5% CO 2 for 72 hours. Lung swabs were placed in mycoplasma enrichment broth a for 48 hours at 37 C and subcultured onto mycoplasma agar. a Mycoplasma plates were incubated in 7.5% CO 2 and examined every other day for 7 days.
Gray, sticky colonies of a gram-negative pleomorphic rod were isolated in small numbers and pure culture from 1 of 2 sites on each pig. The second site had rare numbers in pure culture in all except 1 animal that also had a Proteus sp. present. All isolates grew readily in 7.5% CO 2 on chocolate agar but failed to grow on sheep blood agar. Mycoplasma hyorhinis was also isolated from the lung of 1 of the 4 pigs.
Isolates were tested for production of catalase, oxidase, b and indole. c,d Hemin (X) and nicotinamide adenine dinucleotide (V) dependency were tested by demonstrating satellitism around factor-impregnated paper disks e and growth on media containing X and V factors. f Ability to convert δ-aminolevulinic acid to porphyrine was measured with commercial test media. g Measurement of ß-galactosidase activity and fermentation of carbohydrates were performed as described previously. 8 Hemolysis and CAMP reactions were detected by cross-streaking with a ß-toxin producing Staphylococcus aureus (CIP5710) on 5% sheep, 5% cow, and 5% washed cow blood agar. Urease activity was tested using both a heavily inoculated Christiansen urea agar slant and urea broth as previously described? Urea broth and slants were examined daily for 5 days. Concurrent controls for the above tests were run using strains of A. pleuropneumoniae serotypes 1 (strain 4074) and 5 (strain 545). Isolates were examined for selective preformed enzymes using a commercial system h after being grown to confluency on chocolate agar at 37 C in 7.5% CO, for 24 hours. Enzyme reactions were read at 4 and 24 hours. Four isolates of urease-positive A. pleuropneumoniae serotypes 1, 2 (strain Hbss) and 5 were also tested for preformed enzymes. Serotyping was performed by coagglutination as previously described. 7 Minimal inhibitory concentrations (MIC) for selected antibiotics were determined on all 4 isolates as previously described. 4 Mycoplasma typing was performed by Veterinary Medical Research Institute, Iowa State University, Ames, IA.
Biochemical reactions are listed in Table 1 . All 4 isolates had identical reactions. The 2 control strains had identical biochemical reactions with the exception of urease and CAMP reactions on cow blood. All of the A. pleuropneumoniae control strains gave a positive urease reaction in both urea slants and broths within 2 hours of inoculation. No reaction was detected in either the urea broth or slant after 5 days incubation with the 4 isolates in this case. Eight additional colonies were tested on urea agar for urease activity from pig #1 due to the unusual lack of urease activity in the first isolate tested. All 8 were negative. Urease-negative isolates from each pig had a moderate CAMP reaction and were weakly hemolytic on 5% sheep blood agar, were hemolytic and weakly CAMP-positive on washed cow blood agar and were hemolytic but CAMP-negative on 5% cow blood agar. The three A. pleuropneumoniae controls (serotypes 1, 2, and 5) had strong CAMP reactions on sheep and cow blood and weak CAMP reactions on washed cow. All 4 isolates gave identical reactions on the commercial enzyme kit and these reactions were identical to the reactions for 4 urease-positive A. pleuropneumoniae controls ( Table 2 ). Serotyping identified the urease-negative variants of A. pleuropneumoniae as serotype 1. This result was confirmed by another laboratory.' MIC values were similar for all 4 isolates. Isolates were sensitive to amikacin, ampicillin, cephalothin, ceftiofur, erythromycin, gentamicin, spectinomycin, tetracycline, and trimethoprim/sulfa; moderately sensitive to penicillin; and resistant to streptomycin, sulfisoxazole, and tylosin.
Schemata for the identification and differentiation of V factor-dependent Pasteurellaceae in swine indicate urease, hemolysis, and the CAMP reaction are key characteristics for differentiating A. pleuropneumoniae from other V factordependent species. 8 Discrepancies between A. pleuropneumoniae and the isolates in this study were lack of urease activity and weaker CAMP and hemolysis reactions than classic isolates. The variable CAMP reactions on sheep, cow, and washed cow blood indicate the necessity for standardized media when performing and reporting CAMP reactions. In some reports sheep blood agar is recommended, 6 T 12 whereas in other reports bovine blood agar is used. 8 One report com- pared several species of blood agar and found 5% calf blood agar followed by 5% sheep blood to produce the strongest hemolysis and CAMP reactions. 5 The carbohydrate reactions were identical to those reported for A. pleuropneumoniae and control strains tested in parallel. 6, 8, 11 Serotyping and constitutive enzyme assays further support the conclusion that these isolates are A. pleuropneumoniae. 9 ß-galactosidase production is reported to be uniformly positive with A. pleuropneumoniae. 8 ß-galactosidase reaction in the commercial system was negative for all 4 isolates as well as the 4 classic ureasepositive A. pleuropneumoniae isolates tested; however, all strains were positive using the tube test as previously described. 8 One report in the literature states 3 isolates of ureasepositive Haemophilus minor taxon were weakly CAMP positive and nonhemolytic or weakly hemolytic. 11 However, all 3 isolates in that report fermented lactose but not mannitol or xylose, which are not features shared by A. pleuropneu- None of the other Haemophilus taxons (C, D, E, F) nor H. parasuis have been reported to be hemolytic or CAMP positive. 8 Additional discrepancies that exclude classifying isolates in this report as 1 of the other known V factordependent Pasteurellaceae include: a positive catalase reaction and inability to ferment xylose and mannitol for H. parasuis; positive catalase and negative ONPG reactions, fermentation of arabinose and raffinose, and inability to ferment mannitol and xylose for taxon C; fermentation of arabinose, melibiose, raffinose, and Sorbitol for taxon D; lack of fermentation of xylose, galactose, and mannitol for taxon E; and a positive catalase reaction, fermentation of trehalose and raffinose and inability to ferment mannitol for taxon F. 8 Urease-negative variants of A. pleuropneumoniae have not been reported in swine although urease-negative variants are found among other predominantly urease-positive bacterial species such as Nocardia asteroides in humans. 2 The ureasenegative variants reported here were associated with gross and histopathologic lesions typical of pleuropneumonia, and the elevated postweaning mortality was consistent with urease-positive A. pleuropneumoniae infections of this serotype. Serotype 1 has frequently been cited as one of the more virulent serotypes. 13, 14 Pleuropneumonia was the diagnosed cause of death in 20% of pigs submitted for necropsy during the 2 months and hence the cause-specific postweaning mortality was estimated to be 2.6% and 1.7%, respectively. The level of 100 ppm chlortetracycline in the feed on this farm is unlikely to have had substantial effect on reducing the moniae nor by the 4 isolates in this study. Other studies have incidence of disease, as the tetracycline MIC values for these reported variable reactions with fermentation of lactose and organisms were 2 µg/ml, a value that is not obtainable unless xylose for "minor group" strains; 8 however, urease produc-in-feed levels are increased to 1,600 ppm. 10 tion and fermentation of trehalose, melibiose, and raffinose identifying, serotyping, and performing antimicrobial sensitivities on the isolates. We also wish to thank Barbara Erickson, Veterinary Medical Research Institute, Iowa State University for the mycoplasma typing.
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Sources and manufacturers
UCD Veterinary Medicine media services. Oxidase reagent (1% tetramethyl-p-phenylene-diamine hydrochloride), Becton Dickinson Microbiology system, Cockeysville, MD. Spot indole reagent (p-dimethylaminocinnamaldehyde), Innovative Diagnostics Systems, Inc., Atlanta, GA. Kovac's indole (p-dimethylaminobenzaldehyde), Regional Media Laboratories, Lenexa, KS.
.
X, V, XV disks, Difco Laboratories, Detroit, MI. Haemophilus identification agar, Regional Media Laboratory, 10.
Lenexa, KS. Porphyrin test agar, Regional Media Laboratories, Lenexa, KS. API ZYM, Analytab Products, Division of Sherwood Medical, Plainview, NY. 11 .
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